Gene regulation of steroidogenesis.
The biosynthesis of various steroid hormones in animal tissues are catalyzed by six forms of cytochrome P450 and two hydroxysteroid dehydrogenases. The tissue-specific expression of these enzymes, which are under the control of the pituitary gland and mainly regulated at the transcriptional level, determines the steroidogenesis of animal tissues. Analysis of the promoter regions of the steroidogenic P450 genes revealed various cis-acting elements, including cAMP-responsive sequences (CRS), Ad4, and GC-rich sequences, which were needed for the tissue-specific and cAMP-dependent expression of the genes. Some of the nuclear protein factors binding to the cis-acting elements were isolated and characterized. A zinc-finger protein binding to Ad4, which was termed Ad4BP or SF-1, seems to be of particular importance in steroidogenesis. Ad4BP was expressed in the cells of the steroidogenic tissues, adrenal gland and gonadal tissues, in the rat fetus prior to the expression of steroidogenic P450s, and remained expressed only in steroidogenic cells in adult animals. Close investigation of the temporal and spacial expression of Ad4BP in the fetal tissues suggested its role in the differentiation of the steroidogenic tissues and the sex determination of the gonadal tissues.